IT cannot be denied that in many of its aspects the problem of fluid and electrolyte balance in surgical cases is extremely complex, but at the same time it is true that modem ideas are leading to increasing simplicity in the practical management of such problems. This paper is only concerned with some aspects of the problems of the normal requirements of water and salt, and the replacement of observed losses.
The normal water intake of a patient is most easily considered by working backwards from the losses, which normally are by two routes, namely extra-renal and renal. The extra-renal loss consists of water lost from the skin by vaporization and sweating, from the lungs in saturation of the inspired air, and in faeces (normally less than 100 c.c. per day). Depending mainly on environmental temperature and on body temperature and activity, the extra-renal loss is enormously variable, lying between 750-1,500 c.c. per day: it consists of water containing only minimal electrolytes, is inevitable and has first call on the water available to the body. It is only after this extra-renal loss has been met that the remaining water is available for exctetion by the kidneys. But with the water thus made available to them the kidneys have also to excrete at least 35 grammes of nitrogenous waste products per day and also any excess electr6lytes. The amount of water required by the kidneys for this purpose depends essentially on their concentrating power. Normal kidneys capable of concentrating urine to a specific gravity of 1032 can excrete 35 grammes of waste products in about 500 c.c. of urine, but if their concentrating power is diminished by any process the minimum obligatory volume necessary to prevent nitrogen retention is markedly raised. It is generally agreed that 1,500 c.c. is the optimum daily urine output, giving the kidneys adequate scope and allowing for excessive loads of nitrogen and electrolytes. Adding this figure to that for the extra-renal loss, we obtain a total of 2,500-3,000 c.c. for the normal, basic water requirements. The daily requirements of salt cannot be calculated on this same basis, but there is general agreement that 5 grammes per day constitute an adequate allowance, and that the basic requirements are probably met by only 2 grammes.
In normal health there is, of course, a considerable daily variation in the intake, but the body is kept in balance by the kidneys, which excrete or retain water and salt as necessary. One of the most remarkable properties of the kidney is its extreme flexibility of action, and its power of differential control of water and salt excretion. However, it is just this flexibility of kidney function which is impaired after operation, when the kidneys are converted into comparatively rigid organs, becoming temporarily incapable of making the necessary adjustments to deal rapidly and adequately with varying loads of water and salt. This phenomenon is immaterial after operations of lesser magnitude, but becomes important when, owing either to the nature or magnitude of the operation, fluids must be given intravenously. There is some evidence that during the first twenty-four hours after operation there is a specific inability of the kidneys to excrete water, but this rigidity of kidney function essentially affects its powers of excreting sodium. If, during three to four days after operation, excess sodium (salt) is given, this sodium will be retained in the body, and with it water. If this excess administration is gross generalized cedema may develop, and with lesser degrees of retention there will be localized cedema in wounds and at suture lines, which may cause many undesirable complications. So during this period the intravenous administration of both water and salt should be carefully controlled, the basic ration being 4-5 pints of glucose solutions and 1 pint of normal saline per twenty-four hours: most certainly the whole intake should not be given as normal saline.
This temporary inability of the kidneys to excrete salt normally has another important result, namely that during the post-operative period the urinary concentration of chlorides has not its usual significance. During this period a lowered urinary chloride concentration does not necessarily imply salt lack, and must not be taken per se as evidence for increasing the salt intake.
If, in addition to those by the normal route, there are abnormal losses from the body, then further fluid must be given. In abdominal and proctological cases these abnormal, excess losses arise almost invariably from the alimentary fluids, as in cases of paralytic ileus, or from fistule such as an ileostomy. Two well-known points in connexion with these fluids need emphasis. First, their enormous volume: normally some 8 5 litres of fluid per day are secreted into the alimentary tract, so that losses from this source can lead to rapid and severe dehydration. Secondly, these secretions consist not of water but of electrolyte-containing fluids: their total electrolyte content approximates to that of plasma, but the ratio of sodium to chloride varies considerably in the different fluids. Thus in gastric juice Cl is markedly in excess of Na, whilst the reverse holds true of pancreatic juice, and in the intestinal secretipns themselves there is a less marked, but definite excess of Na over Cl. This varying loss of either sodium or chloride is important in that it can lead to disturbances in the acid-base balance, but too much attention can be focused on this disturbance. Save in exceptional circumstances this varying loss can be ignored, and the losses replaced by normal saline, as the kidneys will excrete the ion in excess. Studies carried out on a case of pancreatic fistula in which the loss was replaced in this way showed that the fistula fluid contained Na 155 m.Eq/L and Cl 57 m.Eq/L, whilst the urine concentrations were Na 66 m.Eq/L and Cl 181 m.Eq/L. This method of volume-for-volume replacement can, of course, only be applied to cases in which the losses are observed. Essentially its efficacy depends upon giving the kidneys adequate water with which to make the necessary adjustments. Accordingly it is most important that these patients should receive their normal basic intake, as described above, and further that the losses should be carefully measured so that the replacement may be accurate. If this is done repeated chemical analyses of the plasma, urine, &c., are not necessary: only simple observations of the urine volume, urine specific gravity, and either the hemoglobin or hematocrit are necessary. Provided the urine volume approximates to 1,500 c.c. per day with a gravity not exceeding 1015, and that the hematocrit does not rise, it can be safely assumed that replacement is adequate. In these cases with excess loss of alimentary fluids there is also, of course, a considerable loss of potassium, which may well need replacement, but this problem is outside the scope of the present discussion, as is, also, the much more difficult problem of the treatment of an actually dehydrated patient, that is the replacement of pre-existing as opposed to observed losses.
(Slides showing the electrolyte exchanges of a severe case of paralytic ileus were shown, to illustrate the points discussed.)
Ileo-anorectal Anastomosis for Multiple Polyposis of Colon and Rectum
By STANLEY 0. AYLETr, M.B.E., F.R.C.S.
TmH purpose of this short paper is to report a case of familial polyposis of the colon and rectum in which an anastomosis between the ileum and anal canal has been carried out by a new approach with resulting complete continence.
It may seem presumptuous to report the result of a single case but this condition is not a common one and its treatment cannot be considered to be standardized. Only by a correlation of the experiences of every surgeon, as Hoxworth and Slaughter have endeavoured to show, will we be able to achieve a recognized and planned treatment.
It is to Dr. Cuthbert Dukes that we owe so much of our knowledge of the familial nature of this disease, and although Lockhart-Mummery in 1918 carried out the first total colectomy for the condition in this country, Dukes' emphasis on the certainty of malignant degeneration in every case has stimulated all surgeons dealing with these cases to carry out the widest possible excisions.
To-day the most common form of treatment is to carry out a total colectomy, with restoration of continuity of the bowel by means of an anastomosis between ileum and recto-sigmoid. The operation is performed in. one or two stages, and the polypi in the remaining rectum are burned by repeated fulguration. The difficulty in controlling these dozens of polypi by such a method is apparent and Dye, Guptill, Ravitch and Bartlett are among the authors who have reported cancerous changes in rectums so treated. Moreover, the method is not free of the dangers of stenosis if the fulguration is of necessity extensive, and of perforation, which has also been reported.
The problem is complicated still further when our pathological colleagues report on preliminary biopsies taken from the rectum as being in a pre-malignant state. Are we in such cases to continue with our faith in colectomy and fulguration, without an accurate appreciation of the extent of the pre-malignant change or of the effective range of the latter treatment? Or are we to carry out an excision of the rectum as well and condemn our young patient to a permanent colostomy?
